C32H56N4O20P4, monoclinic, P12i/el (no. 14), a = 13.412(2) A, b = 9.160(2) A, c = 18.128(3) A, β = 104.41(1)°, V = 2157.0 A 3 , Ζ = 2, Rp(F) = 0.039, wR Kf (F) = 0.043, T= 296 K.
Source of material
Single crystals of the title compound were prepared at room temperature by slow evaporation of a mixture of an aqueous solution of cyclotetraphosphoric acid and an ethanolic solution of 4-methoxybenzylamine. The first solution was cooled to 0 °C and the second one was added drop-wise under agitation. The cyclotetraphosphoric acid was prepared by passing a solution of Na4P40i2 -4H2O, prepared according to the Ondik process [1, 2] , through an ion-exchange resin in its Η-state (Amberlite IR120).
Discussion
Three chemical species types are present in the asymmetric unit: a P4O12 ring anion, two 4-methoxybenzylammonium cations and two water molecules (figure, top). The phosphate anion is centrosymmetrical and thus built up by only two independent PO4 tetrahedra. This ring is distorted with P-P-P angles ranging between 84.10(2)° and 95.90(2)°. In spite of this distortion, the observed geometrical characteristics of the P4O12 ring (Ρ-Ο distances and P-O-P or O-P-O angles as well as Ρ-Ρ distances) are in accordance with those observed in other cyclotetraphosphoric anions with the same internal centre of symmetry [3, 4] . P4O12 anion alternates with the OW1 water molecule to form, via Η-bonds, ribbons running along the [010] direction. These ribbons are themselves linked by the second water molecule OW2 and the ammonium groups through Η-bonds to form thick anionic layers parallel to the a,b plane (figure, bottom). The 4-methoxybenzylammonium cations are located between the anionic layers, compensating their negative charge. Two independent organic cations coexist in this structure; their phenyl rings are planar with a maximum atomic deviation of 0.0036 A and are nearly parallel with a dihedral angle 3.32°. The conformation of the methoxy and methylamine side substituents with respect to the benzene ring is usually described by the torsion angles C-O-C-C (fi) and N-C-C-C (ft). These angles exhibit the values of /i = -166.7(3)° and ti = 92.2(3)° in the first methoxybenzylammonium cation and ti = -174.7(4)° and ti = 100.0(3)° in the second one, respectively. Consequently, in each organic cation the methoxy and methylamine substituents have not the same conformation and lie out of the planes of their carrier phenyl rings. (5) 
